Over the past few decades, it has been recognized that traumatic brain injury (TBI) may result in various movement disorders. However, moderate or mild TBI only rarely causes persistent post-traumatic movement disorders. In the present report, we describe a case of secondary tremor due to a mild head injury with a transitory loss of consciousness. A 26year-old man developed an isolated rest tremor of the hands and legs without other neurologic signs. The interval between the head trauma and the onset of the symptoms was 4 months. Neuroimaging studies reveled gliosis in the lentiform nucleus. Haloperidol administration resulted in tremor reduction. A rest tremor, similar to essential tremor, can be a rare complication of head trauma. Haloperidol may be an effective and safe treatment modality for post-traumatic tremor. Further studies are needed to clarify the optimal drug for the treatment of post-traumatic tremor.
Palavras-Chave
► traumatismo cranioencefálico ► desordem de movimento ► pós-traumático ► tremor Resumo Nas últimas décadas, tem-se reconhecido que o traumatismo cranioencefálico (TCE) pode resultar em diferentes desordens de movimento. No entanto, somente em raros casos o TCE leve e moderado pode desencadear desordens de movimento. O presente relato apresenta um caso de tremor secundário a um TCE leve, com perda transitória da consciência, cujo paciente, com 26 anos de idade, do sexo masculino, desenvolveu um quadro neurológico de tremor de repouso das mãos e pernas de forma isolada, sem outros sinais neurológicos associados. Note-se que o intervalo entre o TCE e o início dos sintomas foi de 4 meses. O estudo de neuroimagem revelou gliose bilateral no núcleo lentiforme. A administração de haloperidol resultou em controle dos sintomas. Tremor de repouso similar ao tremor essencial é uma rara complicação do TCE. Dentre as modalidades de tratamento efetivas e seguras para o tremor pós-TCE, encontra-se o haloperidol. Entretanto, mais estudos são necessários para definir o medicamento que se mostra mais adequado para o tratamento do tremor pós-TCE.
Introduction
Traumatic brain injury (TBI) is a cerebral insult caused by an external physical force promoting an anatomical lesion and/or functional compromise of the scalp, of the cranium, of the meninges, or of the brain. 1,2 Traumatic brain injury is one of the major global public health problems, with a high and increasing incidence in the modern world. 1,2 It also represents an important cause of morbimortality in adolescents and young adults, leading to a decrease in the productive capacity and in societal financial losses. 1, 2 Regardless of the socioeconomical status, the number of deaths resulting from TBI is surpassed only by neoplastic and cardiovascular diseases. 2 The incidence of TBI in the United States was estimated in 538.2 cases per 100,000 people; in Europe, in 235 cases per 100,000; and in Australia, in 322 cases per 100,000. 3 In Brazil, annually, around half a million people are hospitalized due to TBIs. 2 In the past 10 years, more than 1 million people became disabled due to traffic accidents. 1 The mechanism of TBI can be divided in: (1) focal brain lesion, resulting in contusion, laceration, and intracranial hemorrhage due to direct local trauma; and (2) diffuse brain lesion, which causes diffuse axonal lesion and brain swelling (edema) by the mechanism of acceleration-deacceleration. 4 The outcome of the brain lesion is defined by two different mechanisms: (1) primary lesion, which occurs at the moment of the trauma; and (2) secondary lesion, resulting from late clinical manifestations of the pathological process started by the trauma. 4 The disabilities resulting from TBI can be divided into three categories: physical (sensory-motor), cognitive, and emotional/behavioral. 5 Physical disabilities are diversified and may include motor, visual, and tactile disabilities. Cognitive disabilities often include attention, memory, and executive function disorders. 5, 6 Post-TBI extrapyramidal alterations are rare, and their manifestation can overlap with Parkinsonism (tremor, dyskinesia and rigidity), which are considered hypokinetic alterations, or with hyperkinetic alterations (chorea, ballismus, and athetosis). [7] [8] [9] The present report describes the case of a patient with post-TBI rest tremor, a rare sequela in this scenario.
Case Report
Patient W. A. C., male, 26 years old, civil construction worker, married with no children. While riding a bicycle, the patient collided with a motorcycle. The patient lost consciousness at the site of the accident and was transferred to a reference hospital by the mobile emergency service. After the initial treatment, the following tests were performed and did not reveal any abnormalities: computed tomography (CT) of the head, cervical and lumbar spine X-rays, and chest X-ray. Since the patient scored 14 points in the Glasgow coma scale at admission, he remained at the hospital for a 24-hour period.
Four months later, the patient presented to the medical office complaining of rest tremors in the limbs and gait alteration, requiring time off work. In order to perform a more thorough investigation, a magnetic resonance imaging (MRI) exam of the head was performed and revealed small foci of gliosis at the left putamen and at the globus pallidus bilaterally (►Fig. 1). The patient did not report any neurological conditions in his previous or familial history. At the neurological exam, he did not present cranial nerves or muscle strength abnormalities, neither dysmetria nor nystagmus. A frequency rest tremor, more evident in the inferior limbs, mainly on the left side, and of mild intensity in the superior limbs, was observed. Gait was impaired by the tremors in the inferior limbs. Data collected at anamnesis, at the physical exam, and at the neurological exam identified a condition consistent with post-severe TBI hyperkinetic extrapyramidal syndrome, of the rest tremor type. Treatment with haloperidol 2.5 mg was initiated and controlled the symptoms.
Discussion
Traumatic brain injury is more frequent in young adults and adolescents. 1 Its incidence varies according to gender, being higher in men than in women, possibly reflecting differences in the exposure to risk situations. 1 Regarding the external causes of trauma, accidents with motor vehicles-cars and motorcycles-have been largely responsible for TBI cases. 2, 3 The most commonly injured cranial area in TBI is the frontal region; intracranial hemorrhage is more common than traumatic subarachnoid hemorrhage (TSAH). 1, 2 A definite brain lesion established after a TBI results from physiopathological mechanisms initiated by the accident, which may last for days or weeks. 10 Acceleration, deacceleration, and rotational forces, as well as piercing objects, can cause laceration, compression, tension, or shearing of tissues, or even a combination of such harmful events, which result in primary brain lesionsconcussion, brain contusion, or diffuse axonal lesion of the white matter. 10 Causes for secondary lesions can arise during the trauma or after some time. 11, 12 The cognitive sequelae observed in TBI patients include somatic, perceptive, cognitive, and emotional symptoms that can be characterized as a postconcussion or as a posttraumatic syndrome. 11 This condition has been described more frequently in patients who did not require hospitalization or who had brief post-traumatic amnesia, lasting for < 24 hours, and who did not present with any abnormalities in neuroimaging scans. 11 Regarding motor sequelae, many patients present a hemiplegic and/or hemiparetic pattern, with gait alterations and functional mobility abnormalities in the superior and/or in the inferior limbs due to lesions in the pyramidal tract. 5 Lesions involving the pyramidal tract evolve with spasticity and exacerbated tendinous reflexes. 13 Involuntary movements that can compromise voluntary motricity may be observed if the lesions involve the basal ganglia. 13 The frequency of involuntary movements as a sequela of TBI is not well known due to the limited number of publications in the medical literature. [14] [15] [16] [17] In the pediatric group, tremor as a sequela of TBI was observed in up to 45% of the patients, and the symptoms began, in $ 90% of the cases, up to 12 months after the trauma. 18 Extrapyramidal syndromes can be classified in two categories: hypokinetic syndromes (akinetic-rigid), and hyperkinetic syndromes. 8, 13 The former are clinically characterized by a reduced velocity in spontaneous movements (bradykinesia) and rigidity. 8 The latter are characterized by abnormal involuntary movements (tremor, chorea, athetosis, and ballismus). 8 According to the phenomenological classification by Jankovic, tremors can be divided in rest tremors, action tremors, miscellaneous tremors, and other rhythmic movements. 19 • Rest tremor is characterized as a limb tremor corresponding to the muscles that were not activated for the movement. 20 • Action tremor occurs when there is a voluntary muscle contraction. It can be subdivided in postural, kinetic, positional, task-specific, and isometric tremors. 19 • Postural tremor occurs when moving to the orthostatic position in order to move towards an object. 21 • Kinetic tremor occurs when movement is initiated, and it is sustained for the duration of the movement. 21 • Position-specific tremor occurs in certain postures; for instance, with a cup or glass near the mouth, or when in biped position; in the latter case, it is called orthostatic tremor. 21 • Action-specific tremor occurs in certain activities; for instance, writing (primary writing tremor), speaking or singing (vocal tremor). 21 • Isometric tremor appears during voluntary muscle contraction sustained against a certain fixed object. 21 • Essential tremor is the most common pathological tremor and the most frequent movement disorder. 21, 22 It is classically defined by a bilateral, fine postural tremor, visible to the naked eye, persistently affecting the hands, lasting for > 5 years. 21, 22 Moreover, it can be associated with a kinetic tremor or with a concomitant tremor in other body regions, as in the hands. Sometimes, the amplitude of the tremor fluctuates, often between 4 and 12 Hz. 21, 22 • Fine tremor affects the ability to control small muscles for delicate and specific movements, such as in writing. 23 • Gross tremor involves wide movements, such as walking and running, through the contraction of large body muscles. 23 There is also a tremor classification considering its electrophysiological data: low frequency tremors present in frequencies between 2.5 and 4 Hz, and high frequency tremors present in frequencies > 5 Hz. 19 It should be emphasized that the pathophysiology of the extrapyramidal syndrome due to TBI is independent from the severity and presence of coma, although the neuroanatomic basis for the post-traumatic tremor remains unknown. 20 It has been observed that the postural and kinetic tremor of the hand is often asymmetrical and tends to be concomitant to head, leg and trunk tremors, beginning several weeks after the cranial injury. 20 A study by Johnson et al suggested that midbrain lesions could be associated with the genesis of extrapyramidal syndrome, which was analyzed in a sample of 289 children, 199 of whom presented tremors after suffering a TBI. 18 In neuroimaging tests, the lack of consistent findings in CT and MRI may infers that the lesions responsible for tremor are of biochemical nature. 20 In the present case, although there were no changes in the initial CT, the MRI of the head revealed alterations consistent with bilateral gliosis areas in the putamen and in the globus pallidus. Iwadate et al, in a case series of Japanese patients who suffered severe TBI, also observed a predominance of midbrain lesions, even though the patients presented late diffuse brain lesions in CT scans. 24 Regarding the drug therapy for extrapyramidal syndrome resulting from TBI, papers dealing with the subject describe the use of different pharmacological groups. Some cases were successfully treated with benzodiazepines, β-blockers and anticonvulsants. 20 A study in children with post-TBI tremor showed that propranolol therapy was satisfactory for symptom control. 20 Drake et al also obtained a satisfactory control with the use of benzodiazepines and anticonvulsants, such as phenobarbital, carbamazepine, and phenytoin. 15 In the present case report, haloperidol lead to a good control of the symptoms. The drugs used in the conservative treatment of the tremor belong to different pharmacological groups. Some drugs act on different ion channels present in the axons, reducing the triggering of action potentials. Others act by reducing the activity of the sympathetic autonomic nervous system, and some influence the dopaminergic system, interfering directly in the circuits between the basal ganglia and the cerebral cortex. 25 Another differentiation should also be considered. Haloperidol is an antipsychotic of the butyrophenone group that blocks postsynaptic mesolimbic D1 and D2 dopaminergic receptors. 25 Propranolol, an antihypertensive and non-selective blocker of β1 and β2 receptors, can reduce the activity of the autonomic sympathetic nervous system. 25 It is noteworthy that the mechanism of action of the anticonvulsant phenobarbital is not yet fully known. This drug probably binds to an allosteric regulatory site at the γ-aminobutyric acid A (GABA A ) receptor, extending the opening time of the chloride ion (Cl À ) channels. 25 Similarly, phenytoin acts as an anticonvulsant, and its mechanism of action is the reduction of the triggering of action potentials by blocking voltage-activated sodium (Naþ) channels. 25 Finally, the mechanism of action of carbamazepine is based on sodium channels blockade, which also reduces the triggering of action potentials. 25 Among the surgical options, deep cerebral stimulation of the thalamus is highlighted, more precisely in the ventrooralis posterior/ventral intermedius nuclei (Vop/Vim) complex, with satisfactory control of the symptoms. 26 Martínez-Mañas et al achieved a good control in a teenager presenting with a mixed hyperkinetic syndrome manifested by tremor, hemiballism and chorea that were refractory to oral medication. 26 Andrew et al, in a case series of eight patients with extrapyramidal syndrome due to TBI, also obtained a good control of the symptoms through thalamotomy performed through stereotaxis in the Vim complex. 20, 27 In this series, some of the patients developed, as a postoperative complication, a worsening of the dysarthria and of the hemiparesis already present before the procedure. 20, 27 It is important to emphasize that deep brain stimulation has been a form of non-ablative and reversible treatment when compared with stereotactic lesionectomy. Sitsapesan et al showed the feasibility of post-TBI tremor treatment through deep cerebral stimulation. The work of these authors included eight patients whose brain stimulation involved the posterior Vop and an uncertain zone with a control of the severity of symptoms of $ 80%. 28 Regarding the prognosis of the patients with extrapyramidal syndrome resulting from TBI, it was noted that, in half of the cases of a large series, the symptoms disappeared spontaneously over time. 18 Conclusions Traumatic brain injury sequelae revealed by extrapyramidal syndrome are often rare. Their pathophysiology is not well understood yet, and it is possibly associated with basal ganglia and/or midbrain lesions. In several cases, conservative treatment with different drugs, such as benzodiazepines, anticonvulsants and β-blockers, was performed. Among the surgical treatments, stereotactic thalamotomy and, more recently, deep brain stimulation, are highlighted. The patient whose case is described in the present study presented a satisfactory control of the tremor with haloperidol. Thus, the optimal therapy for post-TBI extrapyramidal syndrome control is yet to be well defined, thus requiring new studies and broad discussions.
